Abstract. The basic structure of the bicycle was introduced. The assembly process of the bicycle was given. The automatic assembly technology was used to realize the assembly of the key parts of the bicycle. Through the intelligent production management system, MES, the entire assembly process of bicycle information was achieved, which was intelligent and visualization. The accuracy of bicycle assembly was improved. The assembly time was shorted. Using assembly-type AGVs the flexible assembly of the bike might be achieved, which could lay the foundation for the future customization of bikes.
directly or indirectly on the frame. Bicycle relies on the body's driving force and cycling skills to drive. The frame is the important structure to bear the driving load and determines whether the comfort and safe to the users. The manufacturing accuracy and the degree of cooperation of the assembly process will directly affect the ride safety, smooth, and springiness. Fig.1 The basic structure of a bike Bicycle assembly is mainly divided into parts assembly and vehicle assembly. Vehicle assembly mainly includes front and rear wheels assembly, frame on the line, spindle preload, drive shaft assembly. Component assembly mainly includes variable speed gear installation, and handlebar, seat attachment installation. In all parts of the bicycle, the wheel assembly process is relatively complex, which mainly includes the installation of the spokes, tightening, sealing and turning ring correction and other links. The assembly process of the bicycle is shown in Fig.2 . Automated assembly technology. Automated assembly technology is inseparable from the automated production management system and robot automated assembly process. Automated production management system is integrated by the ERP system, MES system and SFC system. An information management system is as shown in Figure 3 . The system is composed of three-tier structure model. In the process of production process management, the control layer is mainly used to solve the practical problems on the production line. The planning layer is mainly used for the macro process design of the production plan. The executive layer is mainly used for the management of the production process. The control layer mainly solves the practical problems on the production line. The MES system receives and executes the generation plan from the upper ERP system. It is a monitoring and feedback of the ERP plan. The MES can optimize the entire production process of the product through the delivery of the product. When a real-time event occurs in the workshop, MES can respond to, report that. In addition, MES can direct and process them with current accurate data. And then through the PCS production site management and control system on-site, the real-time data can be collected, analyzed and controlled to achieve the digital manufacturing process management and to improve the production line production efficiency and product quality. Fig.3 Automated production management system Manufacturing industry upgrading is emerging in the world. It is the inevitable development of manufacturing industry to achieve human-computer interaction, coordination and cooperation. AGV, as an all-round automated mobile platform, provides an effective solution for automated plant lean distribution and automated manufacturing. AGV has high flexibility, scalability and has a good security barrier system, low cost, efficient logistics. The running routes of AGV can be changed. And it is easier to import new models by using AGV delivery.
Application of Bicycle Automated Assembly Production Line. Bicycle assembly automated production management system, as shown in Figure 4 , mainly includes the order management, production operations planning management, basic data management, material management, production management and quality management and other subsystems et al. Fig.4 Bicycle assembly automated production management system MES can optimize the management of the entire bike production process from the order to the completion of the product through information transmission. When real-time events occur in the plant, MES can respond to, report, and direct and prioritize them with current accurate data. This rapid response to state changes allows MES to reduce activity within the enterprise without additional value, effectively guide the production process of the plant, so that it can improve the timely delivery capacity of the factory, improve the material flow performance, but also improve production rate of return. MES system generally includes order management, material management, process management, production scheduling, quality control, equipment control and external system PCS integrated interface and ERP integration interface module.
With such a bicycle automatic assembly management system, managers do not have to leave the desk, you can view the production status of the workshop equipment, the system can analyze the entire department equipment, or specify the status of the device, which device is currently in the idle, debugging In the processing or in the shutdown as shown in Figure 5 , red on behalf of the equipment downtime, green on behalf of the equipment processing, yellow on behalf of the equipment debugging. In addition, you can display the current processing tasks and operator information for each device. It keeps track of each operator's time, such as start-up, processing, commissioning, downtime or idle time, which helps shop managers really understand how resources are being used and, more importantly, Production links can be improved to reduce unnecessary commissioning time, downtime and idle time. Figure 6 , can have a radius of 1 meter radius, and can be automatically on-line fast charging. For equipped the lifting mechanism, AGV can achieve assembly function. In addition to that, the AGV can also be wireless LAN communication, simple map collision avoidance and scheduling and dynamic tracking function.
Fig.6 AGV logistics route
The AGV console receives the detection of the body position signal on the catenary and automatically dispatches the AGV which has been loaded with the front fork and the crank set into the lower part of the cable at a predetermined time and captures the cooperation target fixed on the bicycle frame in the predetermined area , To maintain a stable tracking state, and automatically lift the front fork and the crank set to the predetermined position, the manual control lift the work piece to the installation location, by the assembly workers to install fixed bolts, complete the assembly after the end of the signal. According to the front fork and the crank set of the installation of the end of the signal or timing signal, AGV automatically fall down the structure, speed out the assembly station, return to the loading station ready fork and crank set, complete a work cycle. When the front fork and the crank set cannot be supplied in time, it should be operated by the catenary emergency stop switch which is set in the assembly station.
Conclusions
Now, low-carbon life makes riding a bike is no longer just a way of transport or fitness, more people will see it as a life will enjoy the attitude. Personality of the young people want to have one or two turn to their own, unique exclusive bike, personalized custom is the future development trend of the bike. The application of automated assembly technology and intelligent information management system in bicycle assembly process will promote the development of personalized customization of bicycle industry. The assembly type AGV provides favorable conditions for bicycle customization and flexible production.
